Background: There is very limited data available about the epidemiology trial on chronic diseases comprehensive intervention. The aim of this study was to assess the effect of comprehensive intervention on chronic diseases in Baoji and provide basis for the improvement of chronic diseases intervention measures. Methods: Using four stages stratified random sampling method, comprehensive intervention measures were implemented on intervention group (575 individuals) respectively aimed at three crowds of whole population, high risk population and chronic diseases patients. The control group (782 individuals) did not receive special treatment. Two groups were evaluated effect after one year observation. Results: The chronic diseases prevalence rate of whole population in intervention group was lower than that in control group (P < 0.05), the blood pressure level and smoking proportion of high risk population in intervention group were lower than in control group (P < 0.05), and the blood pressure, blood glucose control rate of chronic diseases patients in intervention group were higher than in control group (P < 0.05). Conclusion: Comprehensive intervention could prevent the rise of chronic diseases prevalence. The intervention is effective in reducing or halting risk factors of high risk population, particularly in controlling blood pressure, blood glucose of patients. We should establish government leading, department cooperation, social participation, longtime and classified comprehensive intervention mechanism of chronic diseases. We believe that whole population should control the risk factors, high risk population should early diagnosis and treatment, chronic diseases patients should normalized management, and it could be applied in other counties.
Introduction
With the development of society and economy, great changes have taken place in human disease spectrum pattern, population structure, lifestyle and environmental factors; chronic disease has become the main factors threatening the human health and become public health problem all over the world [1] - [3] . In recent years, government in China has taken chronic diseases prevention and control as the focus of health work, and actively constructed the chronic diseases prevention and control system covering urban and rural areas.
Domestic and international experiences show that, chronic diseases can be effectively prevented and controlled. Chronic diseases intervention for whole population can prevent and reduce the occurrence of chronic diseases, intervention for high risk population can make this part of population transfer to healthy people, and intervention for patients can control the disease progress, reduce the complications, and improve the quality of life for patients.
Comprehensive intervention research for chronic diseases has important significance for preventing and controlling chronic diseases from the long term perspective. Age, sex, culture degree, marriage, employment status and income per month are influence factors of chronic diseases KAP level [4] , so we should provide targeted dietary improvement, health education, intervention techniques and measures, and policy support in view of the characteristics of the western rural areas, in order to promote the formation of healthy dietary and lifestyle for rural residents [5] .
Baoji city of Shaanxi province belongs to Chinese western city, an underdeveloped area. By the end of 2012, its resident population of 3.74 million, local financial income of 6485 million yuan, the annual per capita disposable income of urban residents 25,777 yuan, per capita consumption expenditure of urban residents 17,499 yuan; per capita net income of farmers 7373 yuan, per capita consumption expenditure of farmers 5934 yuan. In 2012, a sample survey of chronic diseases in Baoji City showed that, chronic diseases prevalence rate of the city's population over 15 years was 36% calculated and standardized according to the number of patients, and patients total medical cost per hospitalization was 5927 yuan. According to the calculation on total annual medical expenditure per patient of chronic diseases as 1000 yuan, the whole social medical expenditure due to chronic diseases was up to 1330 million yuan each year of the total city. If Baoji city can take effective intervention measures, each one percentage point falling in the chronic diseases prevalence rate, can reduce the whole medical expenditure of 37 million yuan. Therefore, to carry out comprehensive chronic diseases intervention is very urgent, and its effect is worth further study.
Materials and Methods

Study Population
We selected four counties (Fengxiang County, Feng County, Mei County, Qianyang County) residents as the research objects, which similar in economy, culture, customs and habits, population size, not adjacent in geographical distribution, good in organizational leadership and funding conditions in our city. Inclusion criteria: age over 15 years old, residence in Baoji city for more than six months, participated in the study voluntarily; exclusive criteria: age less than 15 years old, non residents and can't match with it. According to the administrative division, Mei County and Qianyang County were intervention groups, conducting comprehensive intervention for three population, and Fengxiang County and Feng County were control groups, no intervention measures. Age distribution and socioeconomic status of four counties is approximately representative of the overall population of Baoji.
Using four stages stratified random cluster sampling method (cluster random sampling for towns -cluster random sampling for villages and committees -systematic random sampling for households -Kish Grid method sampling for one person in each household), we extracted 80 households per village from plain counties (Fengxiang County and Mei County), 50 households per village from mountain counties (Qianyang County and Feng county) (because that mountain counties have less people), finally a total of 575 individuals in intervention group, and 782 individuals in control group. One sample village was selected from one town by cluster random sampling method in intervention and control group each other, and all the study subjects of this village were collected fasting vein blood for lipid testing, finally 130 objects in intervention and control group each other.
Intervention Measures
Comprehensive intervention measures were implemented on intervention group aimed at whole population, high risk population and chronic diseases patients respectively in three aspects of risk factors control, early diagnosis and treatment, and normalized management, in accordance with the national chronic diseases prevention and control work criterion. Risk factors control for whole population: through policy advocacy, environmental construction, technical support, health education and health promotion activities, build a healthy lifestyle supporting environment, and promote the national health lifestyle culture. High risk population: through health education, active monitoring their indexes changes, promote lifestyle self adjustment to the population with any one high risk characteristic; however, to the population with three or more high risk characteristic, they would be taken in management by medical and health institutions, regular follow-up index, carrying out intensive intervention, intervention content mainly including reasonable diet, reducing sodium intake, proper activity, alleviate psychological pressure, avoid excessive drinking. Patients with chronic diseases: detected hypertension and diabetes patients were carried out normalized management, improving the awareness rate, treatment rate and control rate, guiding the healthy lifestyle, knowing the monitoring methods of blood pressure and blood sugar, improving the compliance behavior of patients and self management ability. The control group did not receive special treatment. Two groups were evaluated effect after one year observation.
Questionnaire Assessment Content and Analysis Index
Questionnaire content before and after intervention consisted five parts of general situation, health status and health behavior factors, body measurement, dietary survey and blood test. Dietary survey used food frequency questionnaire, and blood test included fasting peripheral blood glucose determination, fasting blood lipid series etc. Pre intervention survey screened high risk population and high blood pressure, abnormal blood glucose patients. The main indexes assessing effect included: chronic diseases risk factors of whole population in intervention group compared with control group, comparison of five high risk characteristics between two groups, and comparison of control rate of blood pressure and blood glucose for patients between two groups.
Diagnosis Standard
The fasting blood glucose screening abnormal: this study used America Diabetes Association (ADA) 2012 guidelines for the diagnosis and treatment of diabetes [6] , fasting blood glucose value ≥ 5.6 mmol/L as fasting blood glucose abnormal. Overweight, obesity and abdominal fat gain reference Chinese adult overweight and obesity prevention and control guide [7] : Body Mass Index (BMI) was calculated as weight divided by the square of height (kg/m 2 ), BMI <18.5 as low weight, 18.5 ≤ BMI ≤ 23.9 as normal weight, 24.0 ≤ BMI ≤ 27.9 as overweight, BMI ≥ 28 as obesity. Blood lipid: Chinese adult lipidemia prevention and control guide [8] , cholesterol (TC) > 5.18 mmol/L, high density lipoprotein cholesterol (HDL-C) < 1.04 mmol/L, low density lipoprotein cholesterol (LDL-C) > 3.37 mmol/L, triglyceride (TG) > 1.70 mmol/L, any kind of these four situations was judged as blood lipid abnormal.
Smoking: refers to continuous or cumulative smoking for six months or more, now still smokers, except for one year or more quit smoking. Passive smoking: exposure to tobacco smoke no less than one time weekly, one time no less than 15 minutes. Drinking: drinking of liquor or beer, wine, yellow wine, average one or more times weekly. High risk population of chronic diseases: defined as the presence of one following risk factors: blood pressure 130 -139/85 -89 mmHg, now smoker, 6.1 ≤ fasting plasma glucose < 7.0 mmol/L, 5.2 ≤ TC < 6.2 mmol/L, waist circumference > 90 cm in men or >85 cm in women.
Quality Control
We adopted methods such as training step by step, testing step by step, sending quality controllers step by step, on-site guidance and evaluation, data double entry, sampling follow-up to control quality in the research process, to ensure the quality of project investigation and data, providing basic guarantee for this study. Anthropometric measurement and blood lipid test were conducted in fasting state, using unified model measurement tools. All the collected blood samples by centrifugation were sent to Baoji city CDC in low temperature within two hours for unified detection, with automatic biochemical analyzer on four blood lipids (TG, TC, LDL-C, and HDL-C). There was some potential measure and reporting bias that could not be avoided, future two years or longer trial is warranted to verify our findings.
Statistical Analysis
Epidata3.1 was used to double input data, and database was analyzed with SPSS17.0 software after check. We descript measurement data by mean + standard deviation, used t test, chi-square test and ANOVA statistical test, and all analyses were performed with P < 0.05 considered statistically significant. 
Results
Subjects Situation
Comparison on Risk Factors Control of Whole Population
Prevalence rate ( Table 1) : In intervention group, the prevalence rate of hypertension, fasting blood glucose screening abnormal rate, LDL-C, HDL-C and total blood lipid abnormal rate were all lower than control group, and the difference above was statistically significant; there was no significant difference in TC and TG abnormal.
Chronic diseases risk factors ( Table 2) : The smoking rate in intervention group was lower than that in control group, the daily smoking frequency in intervention group was lower than control group (the effective number of smoking frequency data were respectively 105, 199 individuals in intervention and control group); the drinking rate in intervention group was lower than control group, the proportion of weekly drinking more than three times in intervention group was lower than control group; LDL-C level group in intervention group was lower than control group, HDL-C was higher than control group. The difference above all had statistical significance. There was no significant difference of TC and TG change level.
Food intake ( Table 3) : The intake of cereals, vegetables, eggs, fish, beans in intervention group was all higher than that in control group, the intake of oil and salt in intervention group was lower than control group, all with statistically significant difference; The difference of fruits, poultry meat and milk intake had no statistical significance between two groups. The intake of cereals, beans in two groups, eggs, poultry meat in intervention group reached to the requirement of Chinese residents balance diet pagoda, fruit, fish, milk did not reach the requirement, and oil and salt intake in two groups exceeded the standard.
The nutrient intake ( Table 4) : Average daily nutrient intake of subjects showed that, the intake of energy, protein, carbohydrate, vitamin B1, B2, B6, folic, niacin, calcium, phosphorus, potassium, magnesium, selenium in intervention group was all higher than that of control group, the intake of vitamin A and sodium was lower than control group, all with statistically significant difference; there had no significant difference in fat, vitamin C, E, iron, zinc, copper, manganese intake between two groups. The intake of proteins, carbohydrates, vitamin B1, C, E, phosphorus in two groups, energy, niacin, magnesium in intervention group reached the recommended intake requirement, the intake of vitamin A, B2, B6, folic, calcium, potassium, iron, zinc, selenium, copper, manganese in two groups did not reach the requirement, and sodium intake in two groups exceeded the standard.
Nutritional status: BMI nutritional status of two groups showed that, low weight rate of intervention group (3.3%) was lower than that of control group (4.7%); normal weight rate of intervention group (63.8%) was higher than in control group (59.0%); overweight rate of intervention group (25.4%) was lower than in control group (29.7%); obesity rate of intervention group (6.0%) was lower than in control group (8.0%).
Control Effects of Main Index of High Risk Population
According to the 5 kinds of high risk population characteristics, after intervention there were respectively 315, 115, 245, 78, 305 individuals of high risk population in intervention group, and respectively 282, 156, 352, 88, 512 individuals in control group. After intervention, the blood pressure, smoking rate in intervention group was lower than in control group, with statistically significant difference, and there was no significant difference in other high risk characteristics ( Table 5) .
Control Effects of Chronic Diseases Patients
After interventions there were 205, 270 individuals of hypertensive patients in two groups, and 217, 265 individuals of fasting blood glucose screening abnormal patients. After intervention the control rate of blood pressure, glucose screening in intervention group was higher than in control group, with statistically significant difference ( Table 6 ).
Discussion
Through one year's intervention control trial, we found that, chronic diseases intervention effect did not need a long time cycle as people often imagine. Research shows that, a lot of intervention measures in chronic disease prevention, such as the measures recommended in "Framework Convention on tobacco control" and combination therapy with a variety of drugs for high risk population of cardiovascular disease, were very economical and effective [9] - [11] . Moreover, the control effect usually appeared in much shorter time than expected. The latest evidence from Britain suggested that reducing smoking and exposure to secondhand smoke can quickly produce health and economic benefits, decrease cardiovascular disease rate in a short one year time, and also reduce the medical costs; in Finland, to eliminate the cause of chronic diseases risk factors after 2 to 7 years you can see significant results, even for the aged population, these measures can also take effect [12] [13]. The prevalence rate of hypertension in poor women was higher [14] , and the lower socio-economic status in Japanese women was their risk factor of cardiovascular disease [15] . The prevalence rate of diabetes mellitus in a higher urbanization area was higher than that in a lower area [16] . Baoji city is a heavy industry base of Shaanxi Province, is building to the Deputy Center of Guanzhong and Tianshui Economic Development Zone, with rapid urbanization, the hypertension, impaired fasting glucose, diabetes patients may have increased gradually in future, so the prevention and control of chronic diseases should be paid enough attention by the government. This study has several limitations. Firstly, there was some potential recall, measure, reporting and lost of follow up bias that could not be avoided. Secondly, one year's observe seemed a little short for some index.
In this study, the change of LDL-C, HDL-C abnormality rate and blood lipid level was most obvious, hardly of TC and TG change, it showed that the comprehensive intervention measures probably had effective shortterm effects on LDL-C, HDL-C abnormality rate and blood lipid decrease, however, effects on TC and TG will need long-term observe. We found the comprehensive intervention measures mainly by health education and healthy behavior promotion has a certain application value for lipidemia prevention and control of the city.
The intake of glutamic acid, arginine, lysine, tyrosine and cysteine from food plays an important role in hypertension [17] . Among dietary factors, carbohydrates, sodium are risk factors for hypertension, and animal protein, riboflavin, niacin, calcium, phosphorus, zinc, magnesium, potassium, animal iron [18] , potassium [19] are protective factors for hypertension. In the reasonable range dietary protein intake increased or carbohydrate decreased may help control blood pressure [20] . Dietary fiber may play an important role in reducing glycated hemoglobin levels [21] . There are more and more diabetes, impaired glucose tolerance of rural residents with more total energy intake, more carbohydrates intake, less dietary fiber intake [22] . The study found that the nutrition and health status of residents in intervention group was obviously improved manifest in diet structure unreasonable situation relieved, the average daily intake of grain, vegetables, eggs, fish, beans increased, oil and salt were preliminary controlled, but still need to continue to increase the intake of fruits, fish, milk, reduce oil and salt. Normal weight rate of people increased, and low weight, overweight, obesity rate all decreased. The unreasonable dietary structure probably because the intervention measures cannot obtain ideal effect in the short term, so we should further implement the comprehensive intervention measures, in order to consolidate and improve the control effect.
The international community has achieved some consensus of a series of effective policies choice and intervention contents for chronic diseases, and this consensus is derived from different countries accumulated expe-rience [23] [24] . Chronic disease is closely linked with the economic and social development, chronic diseases prevention and control work has been beyond the health sector, so adopting a comprehensive and integrated action at the national level is the key to success [25] . According to the experience from home and abroad, combined with our actual, we believe that whole population should control the risk factors, high risk population should early diagnosis and treatment, chronic diseases patients should normalized management, and it could be applied in other counties. Our specific proposal is as follows: 1) health goal strategy. All levels of government, relevant departments, health system and social related aspects should cooperate closely around the core of "residential health", according to the division of their respective duties, and take comprehensive measures to prevent and control chronic diseases; 2) organization ensure strategy. Chronic diseases comprehensive prevention and control leadership team should be established at all levels of government, the principal government leaders or leaders in charge for the head of, to coordinate and solve important problems in actual work; 3) health service model transform strategy. Transform from the "treatment first" health service model to the "prevention first" model, in this regard, America and Britain have provided useful references from positive and negative aspects for China [26] [27]; 4) life cycle strategy. To gradually implement the whole life intervention strategies, mainly as the basic public health service subjects currently being implemented in China; 5) Chinese characteristics prevention and control strategies. Fully develop the health advantages of traditional Chinese medicine and Chinese traditional classical culture in effective prevention and control of chronic diseases.
Conclusion
In conclusion, comprehensive intervention could prevent the rise of chronic diseases prevalence. The intervention is effective in reducing or halting risk factors of high risk population, particularly in controlling blood pressure, blood glucose of patients. We should establish government leading, department cooperation, social participation, longtime and classified comprehensive intervention mechanism of chronic diseases throughout country as soon as possible, so as to effectively reduce their harm.
